Cardiovascular and behavioural responses to conditioned fear and restraint are not affected by retrograde lesions of A5 and C1 bulbospinal neurons.
The aim of this study was to test a possible role of A5 neurons in the expression of the pressor and tachycardic responses to conditioned fear and restraint, two forms of psychological stress. Previous Fos studies have shown that the C1 adrenergic neurons and spinally projecting neurons in the vasopressor region of the rostral ventrolateral medulla are not activated by these two stressors, suggesting that these cardiovascular changes may be mediated by other premotor sympathetic (presympathetic) cell groups. The same studies also revealed that the A5 noradrenergic group was one of the main presympathetic cell groups to be activated in response to these two stressors. Thus, we hypothesized that the A5 group could mediate these cardiovascular responses. Conditioned fear and restraint were tested in rats implanted with radiotelemetric probes before and after retrograde lesion with the selective toxin anti-dopamine-beta-hydroxylase-saporin bilaterally injected in the spinal cord at T2-T3. Six animals were selected that had the most extensive loss of spinally projecting catecholaminergic neurons: A5 (81%-95%) and rostral C1 (59%-86%, which would include most C1 bulbospinal neurons). However, despite this major loss of noradrenergic and adrenergic presympathetic neurons, the magnitude of the cardiovascular response to conditioned fear and restraint was the same before and after the lesion. Associated behavioural changes were not affected either. The results indicate that A5 presympathetic neurons are not essential for the expression of the tachycardic and pressor responses to conditioned fear and restraint. They also confirm that C1 bulbospinal neurons are not involved in these responses. The presympathetic neurons driving the tachycardic and pressor responses to conditioned fear and restraint must be elsewhere.